Introduction: A patient's needs and the seriousness of the disease are not the only factors that determine referral to hospital. The objective of this study was to analyse whether locum doctors (LDs) have a different pattern of referral to hospital from regular GPs (RGPs).
Introduction
General practitioners often have the uncomfortable role of gatekeeper concerning referrals to hospital 1, 2 . They are assumed to ensure both equity and effectiveness in their daily practice through fair resource rationing of patients.
Low-grade continuity in the doctor-patient relationship is associated with lower confidence, the meeting with a new doctor potentially being a source of uncertainty and insecurity 3 . This can influence the communication and relationship between doctor and patient. It could also be assumed that the patient's threshold for seeing the doctor is affected 4, 5 . A combination of these factors could impact on the proportion of patients referred on. Thus the type of doctor available to a population could influence the health situation of individuals. For example, prevention and follow up of cardiovascular disease has been shown to be inferior for patients who do not have a regular GP (RGP) 6 .
It is a traditional perception that the supply of specialists at a nearby hospital will increase referrals from primary care.
However, community type, rather than specialist supply, has been found to be a factor influencing referral numbers, as has the gender and age of the physician 7 . Referrals to hospital and specialists may also be related to the patient case mix, for example the older the patients, the more patients with chronic diseases, and the more referrals.
However, in some studies approximately two-thirds of the variation in referrals remained unexplained 8 . In a study of referrals from general practice to physiotherapy a large variation was found that could not be explained by measured characteristics such as practice location, or age and gender of the GP 9 . There are obviously other factors beside the need of the patient and the seriousness of the disease that determine referral to hospital.
Primary care and referral in Norway
Patients in rural Norway are listed with their 'assigned GP'
(or the GP's PHC), who is responsible for providing primary care for both elective and more urgent matters. In situations where a list has no 'assigned GP', the PHC provides care using locum doctors (LDs) or regular colleagues.
The 'standard path' for hospital referral in rural Norway is for the 'assigned GP' to refer the patient to the local hospital for further assessment. If, for reasons of time or medicine, the local hospital cannot provide the required treatment, the patient is passed on to a regional hospital, which constitutes the next healthcare level.
Objective
The objective of this study was to analyse the referral patterns of two rural primary health care (PHC) centres to the same district hospital. In addition, this study sought to clarify whether the mainly LDs at one of the primary care centres had a different pattern of referral from the workforce of RGPs at its comparable neighbouring primary care centre.
Methods

The geographical sites
The study focused on two rural communities (Herøy and Dønna) on the Atlantic coast of northern Norway (Fig1). This study includes all patients referred to Sandnessjøen
Hospital from the two primary care centres in the year 2003.
In Herøy approximately 99% of the population is listed with the local PHC, and the remainder mainly with Dønna PHC.
In Dønna, nearly 100% of the population is listed with GPs at Dønna PHC. These figures have been stable for years.
Demographically, the two communities are similar 10 . In 
Data collection
The data for this study were drawn from 5566 anonymized 
Data analysis
Background data relating to demographic factors and the social and health situation of the two communities were collected from Norwegian official statistics and the Norwegian Directorate for Health and Social Affairs website 10, 11 .
Because the gate-keeper function for primary care is unclear for ICD-10 chapter XXI 'Factors influencing health status and contact with health services', this diagnostic group was excluded from further analysis. The pattern of diagnoses for the remaining ICD-10 chapters were compared between the two PHC centres and also compared with the pattern for the district hospital's total patients in the same year (n = 4019).
Based on percent-wise variations, chapters IV 'Endocrine, nutritional, metabolic', VI 'Nervous system', IX 'Circulatory system', X 'Respiratory system', XIV 'Genitourinary system' and XVIII 'Symptoms and signs' showed a differing pattern, which was analysed further using the two-tailed χ 
Results
As is shown (Table 1) 
Discussion
Main findings
This study compared all referrals in one year to a district hospital from primary care in two different but comparable rural communities in Norway, and relates them to the local norm. The major difference between the two PHCs was that one was exclusively run by short-term LDs and the other by
RGPs during the year studied. Compared with the local norm, the locum-run PHC referred relatively more patients to the district hospital with diagnoses relating to the nervous and circulatory systems, and relatively fewer patients with respiratory or genitourinary disease.
When examining referrals from the Herøy PHC (LD) for chapter IX 'Diseases of the circulatory system', the most frequent diagnosis was I20.9 unspecified angina pectoris.
Assuming that the sub-populations within the hospital's catchment area have equal health status, the angina incidence 'assigned GP' for all primary care and the assumption was made that this was so and that they were referred from their own PHC. Because the two districts cooperate in having one doctor on call outside working hours, it can be assumed that there has been some degree of 'mixing', where a patient was referred by the opposite district's doctor. If this mixing was widespread, the real differences were larger than we were able to prove in the present study. Less than 1% of the Herøy inhabitants are listed with doctors at the Dønna PHC, their diluting impact on the elective consultations in Dønna thus being insignificant. Similarly, the impact on Herøy PHC would be insignificant even if these individuals consistently saw the local PHC for urgent care.
The referral pattern from primary care has been shown to fluctuate short term, especially weeklymaterial is based on a whole year, the effect of short-term variations could be considered eliminated.
Conclusion
The difference in referrals for LDs compared with larger area referral patterns from primary care shown in this study
indicates that both over-referral and under-referral occurred, possibly in part based on over-and under-diagnosing, respectively. Both phenomena would imply costs and consequences. For society, over-referral generate expenses in the form of 'unnecessary' examinations, occupied hospital beds, or more expensive and risky transportation of patients.
For patients, under-referral could increase suffering, decrease quality of life and even lower survival rates.
